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(57) ABSTRACT

An optical fiber securing device may include a passage, an
epoxy well, an epoxy path, an optical fiber seat, and a protru-
sion. The passage may have an entrance and an exit, the
passage configured to receive therein an optical fiber inserted
through the entrance. The epoxy well may be configured to
receive therein epoxy. The epoxy path may provide a pathway
for epoxy between the epoxy well and the passage. The opti-
cal fiber seat may be configured to receive at least a portion of
the optical fiber, the optical fiber seat configured to position
anend ofthe optical fiber in optical alignment with alens. The
protrusion may define an upper boundary ofthe passage at the
exit of the passage, the protrusion configured to restrain
epoxy received within the passage such that the epoxy does
not become interposed between the end of the optical fiber
and the lens.

19 Claims, 8 Drawing Sheets




U.S. Patent Feb. 23,2016 Sheet 1 of 8 US 9,268,106 B2

Fig. 1A




U.S. Patent Feb. 23,2016 Sheet 2 of 8 US 9,268,106 B2

N
S
~—

Fig. 1B

100
\



U.S. Patent Feb. 23, 2016 Sheet 3 of 8




U.S. Patent Feb. 23,2016 Sheet 4 of 8 US 9,268,106 B2




U.S. Patent Feb. 23,2016 Sheet 5 of 8 US 9,268,106 B2

N N

e 2PN

NG N
. D

4 N,

S LA N

4

112\

112\




U.S. Patent Feb. 23,2016 Sheet 6 of 8 US 9,268,106 B2

214
206A

-

[aY]

&
)] w
5 7 ~
2 e
(T

7 B

] ~

112
N\

218
2068
2048



U.S. Patent Feb. 23,2016 Sheet 7 of 8 US 9,268,106 B2

206A

102
101

220

—

112
N\

214
218



U.S. Patent Feb. 23,2016 Sheet 8 of 8 US 9,268,106 B2

/'400

Insert An Optical Fiber Of An Optical Cable Into A
Passage Of A Lens Block Of An Optoelectronic Plug
Such That A Portion Of The Optical Fiber Is 402
Positioned Within The Passage And An End Of The

Optical Fiber Is Positioned Outside The Passage

Y

Optically Align The End Of The Optical | 404
Fiber With A Lens Of The Lens Block

Y

Add Epoxy To An Epoxy Well Of The Lens Block, Wherein | 406
An Epoxy Path Of The Lens Block Provides A Pathway For
Epoxy To Travel From The Epoxy Well To The Passage

Y
Secure The Optical Fiber To The Lens Block Using The Epoxy |~ 408

Fig. 4
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OPTICAL FIBER SECURING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application claims the benefit of and priority to
U.S. Provisional Application No. 61/732,861, filed Dec. 3,
2012, and to U.S. Provisional Application No. 61/732,886,
filed Dec. 3, 2012. Both of the foregoing provisional appli-
cations are incorporated herein by reference.

FIELD

The embodiments discussed herein relate to systems and
methods for securing an optical fiber. In particular, embodi-
ments may relate to securing an optical fiber relative to a lens.

BACKGROUND

Manufacturing a mass-produced optical connector may
involve quickly and permanently securing one or more opti-
cal fibers in a precise position relative to one or more lenses.
Positioning the optical fibers relative to the lenses and simply
applying epoxy may run the risk of applying epoxy on the
ends of the optical fibers or on the lenses, which may produce
a defective connector.

The subject matter claimed herein is not limited to embodi-
ments that solve any disadvantages or that operate only in
environments such as those described above. Rather, this
background is only provided to illustrate one exemplary tech-
nology area where some embodiments described herein may
be practiced.

SUMMARY

Embodiments relate to systems and methods for securing
an optical fiber. In particular, embodiments may relate to
securing an optical fiber relative to a lens.

This Summary introduces a selection of concepts in a sim-
plified form that are further described below in the Detailed
Description. This Summary is not intended to identify key
features or essential characteristics of the claimed subject
matter, nor is it intended to be used as an aid in determining
the scope of the claimed subject matter.

In an example embodiment, an optical fiber securing
device may include a passage, an epoxy well, an epoxy path,
an optical fiber seat, and a protrusion. The passage may have
an entrance and an exit, the passage configured to receive
therein an optical fiber inserted through the entrance. The
epoxy well may be configured to receive therein an epoxy.
The epoxy path may provide a pathway for epoxy between the
epoxy well and the passage. The optical fiber seat may be
configured to receive at least a portion of the optical fiber, the
optical fiber seat configured to position an end of the optical
fiber in optical alignment with a lens. The protrusion may
define an upper boundary of the passage at the exit of the
passage, the protrusion configured to restrain epoxy received
within the passage such that the epoxy does not become
interposed between the end of the optical fiber and the lens.

In another example embodiment, an active cable device
may include an optical cable and an optoelectronic plug. The
optical cable may have opposing first and second ends and
may include an optical fiber extending from the first end to the
second end. The optoelectronic plug may be coupled to the
first end of the optical cable, the optoelectronic plug including
alens block. The lens block may include a lens, a passage, an
optical fiber seat, an epoxy well, and an epoxy path. The
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2

passage may be configured to receive therein a portion of the
optical fiber. The optical fiber seat may define a lower bound-
ary of the passage and may be configured to optically align an
end of the optical fiber with the lens. The epoxy well may be
configured to receive therein epoxy. The epoxy path may
provide a pathway for epoxy to travel from the epoxy well to
the passage.

In another example embodiment, a method of assembling
an active cable device is described. The active cable device
may include an optical cable with an optical fiber and an
optoelectronic plug coupled to one end of the optical cable.
The method may include inserting the optical fiber of the
optical cable into a passage of a lens block of the optoelec-
tronic plug such that a portion of the optical fiber is positioned
within the passage and an end of the optical fiber is positioned
outside the passage. The method may also include optically
aligning the end of the optical fiber with a lens of the lens
block. The method may also include adding epoxy to an
epoxy well of the lens block, where an epoxy path of the lens
block provides a pathway for epoxy to travel from the epoxy
well to the passage. The method may also include securing the
optical fiber to the lens block using the epoxy.

Additional features and advantages will be set forth in the
description which follows, and in part will be obvious from
the description, or may be learned by the practice of the
embodiments. The features and advantages of the embodi-
ments will be realized and obtained by means of the instru-
ments and combinations particularly pointed out in the
claims. These and other features will become more fully
apparent from the following description and claims, or may
be learned by the practice of the embodiments as set forth
hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will be described and explained with addi-
tional specificity and detail through the use of the accompa-
nying drawings in which:

FIG. 1A is a perspective view of an example optoelectronic
plug;

FIG. 1B is a perspective view of a portion of the optoelec-
tronic plug of FIG. 1A;

FIG. 2A is a front perspective view of a lens block that may
be included in the optoelectronic plug of FIG. 1A;

FIG. 2B is a rear perspective view of the lens block of FIG.
2A,;

FIG. 2C is a rear view of the lens block of FIG. 2A;

FIG. 2D is a cutaway rear perspective view of the lens
block of FIG. 2A;

FIG. 2E is a top view of the lens block of FIG. 2A;

FIG. 3 is top view of the lens block of FIG. 2A with an
optical cable positioned in a passage of the lens block; and

FIG. 4 is a flowchart of an example method to assemble an
active cable device.

DESCRIPTION OF EMBODIMENTS

Reference will now be made to the figures wherein like
structures will be provided with like reference designations.
The drawings are diagrammatic and schematic representa-
tions of exemplary embodiments and, accordingly, are not
limiting of the scope of the claimed subject matter, nor are the
drawings necessarily drawn to scale.

FIG. 1A is a perspective view of an example optoelectronic
plug 100, arranged in accordance with at least one embodi-
ment described herein. The optoelectronic plug 100 includes
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an optical cable 101, which may include multiple optical
fibers 102. Alternately, the optical cable 101 may include a
single optical fiber 102.

The optoelectronic plug 100 includes a plug housing 103.
The optical cable 101 is partially located within the plug
housing 103. Optionally, the optoelectronic plug 100 may
include a resilient sleeve 104 to protect the optical cable 101
from bending to a smaller bend radius than a minimum bend
radius of the optical cable 101 and/or of the optical fibers 102.
Preventing the optical cable 101 from bending to a smaller
bend radius than the minimum bend radius may prevent dam-
age to the optical fibers 102.

The optoelectronic plug 100 further includes a connector
housing 106. Multiple pins 108 may be at least partially
enclosed within the connector housing 106. The connector
housing 106 and the pins 108 may be inserted into a device
(not shown) that may be in electrical communication with the
optoelectronic plug 100 via the pins 108.

In general, the optoelectronic plug 100 may be employed in
the communication of optical signals and the conversion of
optical signals to and from electrical signals. A connected
host device may be employed in the communication, genera-
tion, and/or use of corresponding electrical signals.

A similar optoelectronic plug (not shown) may be con-
nected to a second end of the optical cable 101 and plugged
into another host device (not shown). Electrical signals pro-
duced at one of the host devices that is connected to the
optoelectronic plug 100 of FIG. 1A may be converted to
optical signals by the optoelectronic plug 100. The converted
optical signals may then be sent through the optical cable 101
to the other optoelectronic plug, which may convert the opti-
cal signals back to electrical signals and may communicate
those electrical signals to the other connected host device. In
some embodiments, the corresponding electrical signals may
beusedto drive a display device to display images and/or may
drive an audio device to produce sound. For example, the
optoelectronic plug 100 may be used to communicate video
and/or audio signals to a television; the video and/or audio
signals may originate from another device that generates the
video and/or audio signals. A device that includes an optical
cable, such as the optical cable 101, with an optoelectronic
plug, such as the optoelectronic plug 100, on each end as
described and that communicates over the length of the opti-
cal cable using optical signals while communicating with
corresponding host devices to which the optoelectronic plugs
are coupled using electrical signals may be referred to as an
active cable device.

FIG. 1B is a perspective view of a portion of the optoelec-
tronic plug 100, arranged in accordance with at least one
embodiment described herein. In particular, FIG. 1B is a
perspective view of the optoelectronic plug 100 with the
housing components 103, 104, and 106 removed. The pins
108 are connected to and are in electrical communication
with a printed circuit board (PCB) 110. A lens block 112 is
mounted on the PCB 110. The lens block 112 is an example of
an optical fiber securing device.

In operation, an incoming optical data signal travels from
one of the optical fibers 102 of the optical cable 101, through
the lens block 112, and is received by a receiver (not shown)
of the optoelectronic plug 100. In some embodiments, the
receiver is located on the PCB 110. The receiver then converts
the incoming optical data signal into an incoming electrical
data signal. The incoming electrical data signal is then passed
or communicated through at least one of the pins 108 to a
corresponding host device (not shown).

Similarly, an outgoing electrical data signal is passed or
communicated through at least one of the pins 108 by the host

10

15

20

25

30

35

40

45

50

55

60

65

4

device. The outgoing electrical signal is passed along or com-
municated to a transmitter (not shown) of the optoelectronic
plug 100. In some embodiments, the transmitter is located on
the PCB 110. The transmitter converts the outgoing electrical
data signal to an outgoing optical data signal. The outgoing
optical data signal is emitted by the transmitter through the
lens block 112 and into one of the optical fibers 102 of the
optical cable 101. Although the optoelectronic plug 100 has
been described as including one receiver and one transmitter,
more generally, the optoelectronic plug 100 may include one
or more receivers and/or one or more transmitters.

FIGS. 2A-2E include a front perspective view, a rear per-
spective view, a rear view, a cutaway rear perspective view,
and a top view, respectively, of the lens block 112 that may be
included in the optoelectronic plug 100 of FIG. 1A, arranged
in accordance with at least one embodiment described herein.
FIG. 3 is atop view of the lens block 112 with the optical cable
101 positioned in a passage 210 of the lens block 112,
arranged in accordance with at least one embodiment
described herein.

With reference to FIGS. 2A-2E and FIG. 3, the lens block
112 includes one or more optical fiber seats 202. The optical
fiber seats 202 are generally configured to receive at least a
portion of the optical fibers 102. In particular, each of the
optical fiber seats 202 may be configured to receive at least a
portion of a corresponding one of the optical fibers 102. The
optical fiber seats 202 may be shaped to position the optical
fibers 102 such that optical fiber ends 220 (FIG. 3 only) of the
optical fibers 102 may be in optical alignment with the respec-
tive lenses 214 of the lens block 112.

The optical fiber seats 202 may be located at least partially
within the passage 210. In some embodiments, the optical
fiber seats 202 may run from an edge of the lens block 112,
through the passage 210, to the lenses 214. Alternately or
additionally, the optical fiber seats 202 may start away from
the edge of the lens block 112, and/or may end at another
position, such as a desired or target position of the optical
fiber ends 220.

The optical fiber seats 202 may include curved receiving
surfaces. The curved receiving surfaces may have a
U-shaped, arc-shaped, semicircle-shaped, or other suitably
shaped cross-sectional shape. As best seen in FIG. 2C, for
example, the optical fiber seats 202 each have a semicircle-
shaped cross-sectional shape. Alternately or additionally, the
optical fiber seats 202 may have a V-shaped cross-sectional
shape, and/or the cross-sectional shape of each optical fiber
seat 202 may include a combination of flat, respectively
angled surfaces.

The passage 210 includes an entrance 212 or opening con-
figured to receive the optical fibers 102 into the passage 210.
In some embodiments, a surface of the lens block 112 bound-
ing the passage 210 may be ramped to a protrusion 216
(FIGS. 2C and 2D only) to assist with positioning the optical
fibers 102 within the optical fiber seats 202 within the passage
210. For instance, the protrusion 216 may confine the optical
fibers 102 and limit vertical movement thereof with respect to
the lens block 112.

The protrusion 216, sidewalls of the passage 210, and the
optical fiber seats 202 may collectively define an exit 224 or
opening of the passage 210. The exit 224 may generally allow
the optical fiber ends 220 to be located outside of the passage
210. In some embodiments, the exit 224 may be smaller than
the entrance 212. For example, the entrance 212 may be
relatively larger to facilitate insertion of the optical fibers 102
into the passage 210, and in contrast, the exit 224 may be
relatively smaller with a tighter fit for the optical fibers 102 to
facilitate proper positioning of the optical fibers 102 with
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respect to the lens block 112. Alternately, in some embodi-
ments, the exit 224 may be the same size as, or larger than, the
entrance 212.

The lens block 112 includes epoxy wells 204A and 204B
formed in a body of the lens block 112. For instance, the
epoxy wells 204 A and 204B may be implemented as recesses
formed in the body of the lens block 112. Although shown as
having two epoxy wells 204A and 204B, the lens block 112
may include a different number of epoxy wells. For example,
the lens block 112 may include a single epoxy well, or three
or more epoxy wells. The epoxy wells 204A and 204B may
generally be configured to accept an epoxy. A volume of the
epoxy wells 204A and 204B may be such that filling the
epoxy wells 204A and 204B with an epoxy ensures sufficient
epoxy will ultimately enter the passage 210 to suitably bond
the optical fibers 102 to the lens block 112.

The lens block 112 may include holes or epoxy paths 208A
and 208B (208A is in FIGS. 2A, 2B, and 2D, 208B is in FIGS.
2A and 2B) between the epoxy wells 204A and 204B and the
passage 210. The holes 208A and 208B may provide a path
between the epoxy wells 204 A and 204B and the passage 210
such that epoxy in the epoxy wells 204A and 204B can move
from the epoxy wells 204A and 204B to the passage 210. For
instance, epoxy added to the epoxy well 204A may flow
through the hole 208A into the passage 210, while epoxy
added to the epoxy well 204B may similarly flow through the
hole 208B into the passage 210. Because the epoxy wells
204A and 204B are positioned on opposite sides of the pas-
sage 210, the holes 208A and 208B allow epoxy to be added
from both sides of the passage 210.

In some embodiments, a liquid epoxy (not shown) may be
added to or otherwise placed in the epoxy wells 204A and
204B. Alternately or additionally, solid, powder, and/or semi-
solid epoxy may be added to or otherwise placed in the epoxy
wells 204A and 204B. In some embodiments, the epoxy may
be heated or otherwise processed such that the epoxy melts
into a liquid state and/or is sufficiently viscous to flow through
the holes 208 A and 208B into the passage 210.

The epoxy may be added to or otherwise placed in the
epoxy wells 204A and 204B and/or may be changed to a
liquid state or brought to a desired viscosity after the optical
fibers 102 have been positioned at a target position or desired
position in the passage 210 within the lens block 112.

The epoxy may be encouraged to move from the epoxy
wells 204A and 204B to the passage 210 through the holes
208A and 208B by way of capillary action. For example, the
dimensions of the space between the optical fibers 102 and the
surrounding passage 210 may promote the epoxy to flow
through the space at least in part by way of capillary action.
The epoxy may be made to flow around the optical fibers 102
and throughout the passage 210 such that the optical fibers
102 are satisfactorily secured within the lens block 112 when
the epoxy cures.

In some embodiments, the protrusion 216 may prevent the
epoxy from flowing beyond the exit 224 of the passage 210
and to thereby prevent the epoxy from becoming interposed
between the optical fiber ends 220 and the lenses 214. For
instance, an opening around the optical fibers 102 that is at
least partially defined by the protrusion 216 may be sized to
generate surface tension on the epoxy that keeps the epoxy
from substantially flowing past the protrusion 216. In some
embodiments, for example, the epoxy may form a meniscus
that extends beyond the exit 224 without allowing the epoxy
to flow between the optical fiber ends 220 and the lenses 214.
Preventing or substantially preventing the epoxy from
becoming interposed between the optical fiber ends 220 and
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6

the lenses 214 may substantially reduce the likelihood of
manufacturing a defective optoelectronic plug 100.

The lens block 112 may also include alignment guides
206A and 206B (both shown in FIGS. 2A, 2B, 2E, and 3,
206 A only shown in FIG. 2D). Although shown as having two
alignment guides 206A and 206B, the lens block 112 may
include a different number of alignment guides. For example,
the lens block 112 may include a single alignment guide, or
three or more alignment guides. The alignment guides 206 A
and 206B may facilitate positioning the optical fiber ends 220
at atarget distance from the lenses 214. As can be best seen in
FIG. 3, the alignment guides 206 A and 206B may be substan-
tially in-plane with the optical fiber ends 220 when the optical
fiber ends 220 are at a target distance from the lenses 214.

The alignment guides 206A and 206B may be recognized
by an alignment device (not shown). In some embodiments,
the lens block 112 may include a window 218 (shown in
FIGS. 2A, 2B, 2D, 2E, and 3) to facilitate the alignment
device also recognizing the optical fiber ends 220. For
example, an alignment device may include a sensor such as a
camera, a laser sensor, a touch-sensitive sensor, or the like,
that may recognize the alignment guides 206 A and 206B and
the optical fiber ends 220. The alignment device may control
the positioning of the optical fibers 102 such that the optical
fibers 102 may be advanced and/or adjusted relative to the
lens block 112 until the optical fiber ends 220 are aligned at a
target distance from the lenses 214.

In some embodiments, a single optical fiber 102 may be
secured to the lens block 112. Accordingly, reference to the
optical fibers 102, the optical fiber seats 202, or the lenses 214
may be considered to describe also a single optical fiber 102,
a single optical fiber seat 202, or a single lens 214.

FIG. 41is aflowchart of an example method 400 to assemble
an active cable device, arranged in accordance with at least
one embodiment described herein. The active cable device
may include an optical cable with an optical fiber and an
optoelectronic plug coupled to one end of the optical cable.
The optoelectronic plug and the optical cable may include or
correspond to the optoelectronic plug 100 and the optical
cable 101 described herein.

The method 400 may begin at block 402 in which the
optical fiber of the optical cable is inserted into the passage of
the lens block of the optoelectronic plug such that a portion of
the optical fiber is positioned within the passage and an end of
the optical fiber is positioned outside the passage. Block 402
may include inserting the optical fibers 102 of the optical
cable 101 into the passage 210 such that the optical fiber ends
220 pass through the entrance 212 and out the exit 224 of the
passage 210.

At block 404, the end of the optical fiber may each be
optically aligned with a lens of the lens block. For example,
optically aligning the end of the optical fiber with the lens of
the lens block may include positioning the optical fiber in an
optical fiber seat, such as the optical fiber seats 202 described
herein.

At block 406, epoxy may be added to an epoxy well of the
lens block, where an epoxy path of the lens block provides a
pathway for epoxy to travel from the epoxy well to the pas-
sage. The epoxy well and the epoxy path may respectively
include the epoxy well 204A or 204B and the epoxy path
208A or 208B described herein.

At block 408, the optical fiber may be secured to the lens
block using the epoxy. In some embodiments, securing the
optical fiber to the lens block using the epoxy may include
curing the epoxy after the epoxy travels from the epoxy well
through the epoxy path into the passage and into simulta-
neous contact with the optical fiber and the passage.
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Alternately or additionally, the epoxy may include a solid
epoxy or a semi-solid epoxy and securing the optical fiber to
the lens block using the epoxy may include heating the epoxy
until the epoxy melts into a liquid state or is sufficiently
viscous to travel from the epoxy well through the epoxy path
into the passage and into simultaneous contact with the opti-
cal fiber and the passage.

Alternately or additionally, the epoxy may include a pow-
der epoxy.

One skilled in the art will appreciate that, for this and other
processes and methods disclosed herein, the functions per-
formed in the processes and methods may be implemented in
differing order. Furthermore, the outlined steps and opera-
tions are only provided as examples, and some of the steps
and operations may be optional, combined into fewer steps
and operations, or expanded into additional steps and opera-
tions without detracting from the essence of the disclosed
embodiments.

For example, the method 400 may further include, prior to
securing the optical fiber to the lens block using the epoxy,
sensing a position of the end of the optical fiber relative to an
alignment guide of the lens block and adjusting the position of
the end of the optical fiber relative to the alignment guide until
the sensed position of the end of the optical fiber is substan-
tially at a target position determined by the alignment guide.
The alignment guide may include the alignment guide 206A
or 206B described herein.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What is claimed is:

1. An optical fiber securing device comprising:

a passage having an entrance and an exit, the passage
configured to receive therein an optical fiber inserted
through the entrance;

an epoxy well configured to receive therein an epoxy;

an epoxy path that provides a pathway for epoxy between
the epoxy well and the passage;

an optical fiber seat configured to receive at least a portion
of the optical fiber, the optical fiber seat configured to
position an end of the optical fiber in optical alignment
with a lens; and

a protrusion defining an upper boundary of the passage at
the exit of the passage, the protrusion configured to
restrain epoxy received within the passage such that the
epoxy does not become interposed between the end of
the optical fiber and the lens.

2. The optical fiber securing device of claim 1, wherein the
passage is configured to receive at least a portion of the epoxy
via capillary action through the epoxy path.

3. The optical fiber securing device of claim 1, wherein the
protrusion is configured to restrain the epoxy at least in part
by generating surface tension in the epoxy.

4. The optical fiber securing device of claim 1, wherein the
optical fiber seat is located at least partially within the pas-
sage.

5. The optical fiber securing device of claim 1, wherein the
optical fiber seat includes a curved receiving surface config-
ured to position the end of the optical fiber into optical align-
ment with the lens.
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6. The optical fiber securing device of claim 5, wherein the
curved receiving surface has a substantially arc-shaped cross-
sectional shape.

7. The optical fiber securing device of claim 1, further
comprising an alignment guide configured to facilitate posi-
tioning the end of the optical fiber at a target distance from the
lens.

8. The optical fiber securing device of claim 7, wherein the
alignment guide is located substantially in-plane with the
target distance from the lens such that the end of the optical
fiber is at the target distance from the lens when the end of the
optical fiber is in-plane with the alignment guide.

9. The optical fiber securing device of claim 8, wherein the
alignment guide is configured to be recognized by an align-
ment device configured to control positioning of the optical
fiber.

10. The optical fiber securing device of claim 1, wherein
the optical fiber securing device is a lens block included in an
optoelectronic plug.

11. An active cable device, comprising:

an optical cable having opposing first and second ends and

including an optical fiber extending from the first end to
the second end; and

an optoelectronic plug coupled to the first end of the optical

cable, the optoelectronic plug including a lens block,

wherein the lens block comprises:

a lens;

a passage configured to receive therein a portion of the
optical fiber;

an optical fiber seat defining a lower boundary of the
passage and configured to optically align an end of the
optical fiber with the lens;

an epoxy well configured to receive therein epoxy;

an epoxy path that provides a pathway for epoxy to travel
from the epoxy well to the passage; and

a protrusion defining an upper boundary of the passage
at an exit of the passage, the protrusion configured to
restrain epoxy received within the passage through
the epoxy path from the epoxy well such that the
epoxy does not become interposed between the end of
the optical fiber and the lens.

12. The active cable device of claim 11, wherein the lens
block further comprises an alignment guide located substan-
tially in-plane with a target distance from the lens and con-
figured to facilitate positioning the end of the optical fiber at
the target distance from the lens.

13. The active cable device of claim 11, wherein the lens
block further comprises:

a second epoxy well configured to receive therein epoxy;

and

a second epoxy path that provides a pathway for epoxy to

travel from the second epoxy well to the passage,
wherein the epoxy well and the second epoxy well are
positioned on opposite sides of the passage such that
epoxy can enter the passage from the opposite sides of
the passage.

14. A method of assembling an active cable device includ-
ing an optical cable with an optical fiber and an optoelectronic
plug coupled to one end of the optical cable, the method
comprising:

inserting the optical fiber of the optical cable into a passage

of a lens block of the optoelectronic plug such that a
portion of the optical fiber is positioned within the pas-
sage and an end of the optical fiber is positioned outside
the passage;

optically aligning the end of the optical fiber with a lens of

the lens block;
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adding epoxy to an epoxy well of the lens block, wherein
an epoxy path of the lens block provides a pathway for
epoxy to travel from the epoxy well to a protrusion
defining an upper boundary of the passage;

restraining the epoxy received within the passage through

the epoxy path from the epoxy well such that the epoxy
does not become interposed between the end of the
optical fiber and the lens; and

securing the optical fiber to the lens block using the epoxy.

15. The method of claim 14, wherein optically aligning an
end of the optical fiber with a lens of the lens block comprises
positioning the optical fiber in an optical fiber seat of the lens
block that defines a lower boundary of the passage.

16. The method of claim 14, wherein securing the optical
fiber to the lens block using the epoxy includes curing the
epoxy after the epoxy travels from the epoxy well through the
epoxy path into the passage and into simultaneous contact
with the optical fiber and the passage.
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17. The method of claim 14, wherein the epoxy added to
the epoxy well comprises a solid epoxy or a semi-solid epoxy
and wherein securing the optical fiber to the lens block using
the epoxy includes heating the epoxy until the epoxy melts
into a liquid state or is sufficiently viscous to travel from the
epoxy well through the epoxy path into the passage and into
simultaneous contact with the optical fiber and the passage.

18. The method of claim 14, wherein the epoxy added to
the epoxy well comprises a powder epoxy.

19. The method of claim 14, further comprising, prior to
securing the optical fiber to the lens block using the epoxy:

sensing a position of the end of the optical fiber relative to

an alignment guide of the lens block; and

adjusting the position of the end of the optical fiber relative

to the alignment guide until the sensed position of the
end of the optical fiber is substantially at a target position
determined by the alignment guide.
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